Measurement of oxygen consumption and carbon dioxide production rates by a tracer-bolus method.
A new method for measuring oxygen consumption and carbon dioxide production is described. The method is based on the injection of a helium bolus into the inspired gas for repeated breaths; the helium can be delivered through the mouth or through a nostril (the injection system being controlled by the integrated flow signal or by the signal of a thermistor, respectively). Compared with the conventional gas-collection technique, the tracer-bolus method allows more rapid and frequent measurements. The method does not necessarily require an airtight respiratory circuit, so that it can be conveniently applied in less cooperative subjects, including children. The results of validation studies based on a comparison with the standard gas-collection technique are presented; these results indicate that the measurements by the tracer-bolus method are accurate in normal subjects. In patients with obstructive lung disease, the determinations are associated with a systematic error, which is expected, the tracer-bolus method being based on a single-compartment, uniformly ventilated and perfused lung model; the error is, however, predictable from the degree of functional impairment and can be corrected using equations based on routine pulmonary function tests.